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a) listening of :a new frequency on at least one of 
the time slots used In reception with the purpose to 
identify a second not interfered bearer, in the follow- 
ing, labelled with Y; 

b) sending from the requiring radio unit to the inter- 
acting radio unit a message requiring the activation 

i of the said second bearer (Y); 

c) transferring of all communications between both 
* radio units from the first bearer X to the second 
' bearer Y as soon as the requiring radio unit 
\ receives a specific- confirmation message by the 

interactive radio unit; 
, d) return to the listening step if the confirmation 
I message is not received. 

! The invention has the advantage of enabling the 
handover of a radio bearer changing only the f requ^cy. 
txrt maintaining the same transceiving time slots without 
the need of an additional time slot which, in this way. is 
available for new communications. 



(54) Method ior channel change in digital radiocolrnmuntcation system 

(57) Method for the change of a radio bearer in a 
digital telecommunication system comprising a radio- 
mobile unit (PP) iand a fixed unit (RFP) connected 
between them on' at least a t>earer in the following, 
latieled with X. When a radio unit (PP or RFP) detects a 
t>ad connection quality on bearer X between said radio- 
mobile unit (PP) and fixed unit (RFP), the method ' 
applies with the execution in sequence of the following 
steps: ' 



PF 



Call in progress (bearer X) 



Bearer Y request (bearer X) 



Bearer Y confirm (bearer X) 



Call in progress (bearer Y) 



Fig. 5 
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Description , . . . , 

Technical Field , r *' . - 

[0001] The present invention relates to the digital tel- 5 
ecommunication systems with time division access 
technique,. TDM A (Time Division. Multiple Access), and 
in particular, but not exclusively., systems according to 
the DECT {Digital Enhanced Cordless Telecommunica- 
tions) technology JO 
[0002]. Mpre preciseity the invention, is addressed to 
the change. modalities of the so-called bearer (indicated . 
hereafter with.equivaient.signification by the tern;! "radio,, 
channel") defined by the couple time slot/frequency^. \ 
through which the connection between tvyo transceiver ,t5 
units (on^ mobile unit PP (Portable Part) and a fixed unit , 
RFP (padio Fixed Part) occurs... _ , ~ -\r ' 

[0003] As already known, in a DECT system, the 
transmission . and reception of the signals between both . 
radio units, mobile (Portable Part (PP)) and fixed (Radio 20 
Fixed iPart (RFP)) is arranged in frames. The ffarne is 
divided in 2 half frames:. nornnally the first hatf frame is, 
used in^ the. fixed to rnqbile direction (downlink direction).^! 
and the second one is used in the mobile to iixe6 p\req-^^. 
tion (uplink direction). As depicted in Rg. 1. every half 25 
frame is subdivided in 12 full -type time slots , insjde qf^^. 
which the rice-transmission of the useful signal occurs' 
according to the TDMA technique. Jrside a specific time < .1 
slot tfiericetransrnission of a signal uses one of the, 10, / 
can-iers/radio frequencies allocated into the banKJ,(t8odv 3^ 
- 1900 MHz) assigned to the DECT systems. ^ ^1:, .. , 
[0004] . F:or:,connecti9n^;- of , the, duplex type, -i|sedJor 
exanrple. for phone calls, the transmission and the,-,, 
reception channels of a radio unit (the rec^tion and the,/., 
transmissiori channels pf the other interactive radio uniL ■ 35 
respectively) use the same radio carrier and half frameV 
spaced time slots., Fig. 2 shows an example, of assign- ^ , 
merrt of time slots for a phone call, (according to DECT".\ 
ter.mirjology a full duplex bearer)^ . , , J.^,, , 

[0(K1[5]^ .In frie systerns according to the DECT standard: 40 
also asymmetric connections are, defined, preferably 
used :fQjr data transrriission. An asymmetric connection , 
may be set up by one (or more) duplex bearers (i.e. a,;, 
pair 9^ f ull slots spaced out^by half.a frame with an ofi>Or. 
site direction and the same radio carrier) and/or simplex. . 45 
bearers (i.e. ;a pair, of full slots spaced out by haJf a 
frame with the same transmissipn direction and the , 
same radio carrier). , . . / . ./I ., 

[0006] , Fig. 3 shows an exarnple of .iframe occupation 
by- one asymmetric downlink connection teased on one j so 
double simplex bearer and one duplex bearer , . ' ^^ v- 
[0007] As already said the time slot/frequency^ pair ^ 
d^inestheradiobearjer.(orradiochannei). / J 
[0008] When the quality perceived on the usied chan- 
nel turns out to, be deteriorated, changes of Jhe, radio 55. 
bearer on which the connection is est^ished miay 
occur (bearer harKlover) ... , . . . 

[0009] ; .iri the DECT systenr^ different mechanisms are : 



foreseen to check the quality of a cpmmunication.chan-., 
nel and the transmissipn quality information,. obtained 
may be used by a radio unit to start off a procedure for 
the change of the bearer (handover) inside the same 
cell (intracell har^over) or towards a new cell (intercell 
handover). 

[0010] , In the DECT standard procedures have been 
defined (i.e. handover) fci tiie^change of a radio channel 
inside a cell or between differeit cells, if these ones 
belong to the sarne cell duster, The termxluster indi- 
cates precisely a unit of cells anrong which it is possible 
to carry out tiie procedure of bearer handover! , \ 
[0011] The procedure of bearer handover defines 
therefore the estat>lishment of a new radio bearer for the 
, replacement of the already established one on which a 
poor corinection quality has been perceived. ^ 

Backo round Art 

,,.[0012] EP-A-576 079 discloses a digital telecommuni- 
cation system in which, during the b>earer handover pro- 
cedure, for a limited period of time, ixrth bearers (the 
one to^be replaced and the new ,one),coexist and trans- 
port the same inforrnation. / . ^' 1. . . . 

., [00,13]; The two^bearers hayV,to t>e allocated in d 
ent tirne slots., exceptiori rriade if the.,two Jnteracting 
radio units can \jse a double transceiver In fact, when 
both iriteractive radio, units have a single transqeiver.; it is 
necessary that^the, new, r|questecf^channeCoccupy; at 
least a different (from the one in whic^ t^ 
fitted) arKj additional tinrie sJot (furthernpre.' possibly a 
new radio carrier) . . . , / \ • ' . I J^ ,1 
[0014], The known procedure.presents therefore.tf^^ 
drawback ttiat it requires "the use of two bearers iorthe 

. transportation of a unique' paylpad,^so rendering not 
available to the system a bearer, that hence cannot be 
assigned to a user forwarding a connection request dur- 
ing the period of tinie iri which t>pth bearers.are active. 

Obiect of t he invention xv.v i... ; -ir ; - r m- 

[001 5] It is one object of the present invention to over- 
come the above-rnentipn^ drawtacks arid limitations 
and, in particular, to realise a rnet^od fw the.change of 

^ a radio bearer that, respecting the "rules of channel alio- " 
cation imposed by the reference.standard. wilj conserve ^ 
the same time slot and modify only -the radio canier 
without requiring the use - even only temporary - of 
additional time.slot in this.way irKJeed .a\^;iable fbr. ne^^ 

. corrimunicatiprvs... „...., 

Sumnnary of the" Invention \ 

[00.161 . According, to the method prcpos^Ki. by., the^^^ 
; ir^CTtion only , the frequency of the^ bea-er, will* be^^^^ 
changed tait.conseving the . same 4rar^rriisaor}-lj^ 
reception time slots. . - - V^ , . , V -^rur 

[0017] This tijrns OLrt to beie^ecially ad\^r4ageousK; • 
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those cases where inside the cell (or the cluster) the 
number of active traffic channels is high (and conse- 
quently the nurhber of iavailable tirrie slots is extremely 
reduced) and in particular when the bearer to be 
changed occupies two tirhe slots of the full type: in other 
words it is a dout^le slot. 

[Obl 8] • The invention achieves the^e scopes by means 
of a method having thie characteristics exposal in claim 
1. - ■ " ^ ^ " ' ; ' ' 

[0019] The features eft the present irw^ntibnwhi^ are 
believed to be novefarie s^ forth with particularity in the 
appended daimsf ' ' ' ' . ' " V 

Brief descr^oh of 'the'drawinqs ^ 

[0020] The i nvehtion , tog ether with f urthier objects and 
advantages thereof, may be understood with reference 
to the following description, taken in conjunction with the" 
accompanying drawings, and in which: 

Fig! i(already described) iliiistrates the structure of 
the DECT fraitife: / • ' ' ; ' 
Fig. 2 (alreacfy described) shows ah* example of 
time slot occupation for a full d^jl^c cbrinectidn; ' ' 
Fig. ' 3 (already dlBScribed) stiows ari' example ' of * 
frame 6ci^^ an asymmietHc downlink dbn-^ 

■■nectioh:^^ - ■ '^^'^[ 

Fig 4 6hc3ws a frame ocbupatibn exairiple during ' 
the procedure of infracelHha slot;' 

^as deifined by the OSI stancJard; " 
-Fig? 5 illustraites a' mi^ssage exchange - according 
to the invention - for the switching f rbrh the duplex 

^bie^rer X imb thi^^ by PR 

The esSnple reports the dase in which the donf ir- 
'mation rfie^^e of th bearer will be trans-' 
ported on the oW beai^errisi^ ^ 
Fk|/6 illustrates anies^ge exchange - according 
to the ih^^ehtion' -' on the duplex bearer Z for the 
switching of the duplex (double simplex) bearer X in 
the duplex (doul>le simplex) bearer Y 'requested by 
RFR 

Detaiibd Disscriptioii of obssitple Errtbodimerrts of the ' 
f^ethod the present Invention is b^sed on ' ■ 



[0021] As previously indicjErted/ the radio bearer' 
changes may happen when the quality perceived on thi 
useid chanr^ieils d^teribrated: The new chosen bearer ' 
must be'ihe liisiB' interfef^^ in table of chan- * 

nels, appropriately updated by the radio unit ojperktihg ' 
the choice, and it must not t>eiong to the group of bear- 
ers or channels judged as interfered (bOsy chahhie^^ 
[0022] The list of ctiannets will be splttted in bands of 
detected fXwer, ftSSI (Received Strength Inter-^ 

fererrce)7 with width "less than 6 dB. In particular; trie ■ 
chamels' with an' RSSf 'measiure lower thaii the mini- ' 
mum value are considered to be "quiet^ and may be 
selected immediatelyrvirtii^ a RSSI 



measure higher than a maximum value are considered' 
as "busy" and they cannot be selected. The channels 
with an RSSI measure within the minimum arid the.max- 
imum limits are ordered on the basis of the band they 
belongto. ' ' >^ ■ 

[0023] 'When a bad quality of 'the connection is per- 
ceive, the radio uriit/bn one of both time slots' of the 
bearer in use; (denoted as bearer X) will start listening a * 
new frequency (for example the most dista(nt one from 
the used one in the assigned band). If the hew listened ' ■ 
channel, called for cofrybnience bearer Y, is riot a "busy 
channel", arxl' if the fchannel or th^ chaiirieis less inter- * 
fereci of the previously filled in taWe ckhriot be sictiyated 
(for' example due to'asyrichronidty of radio scanning on 
the iriteractive liriit) " within the following three" DECT 
frarries; the radio uriit will be authorised to use bearer Y; ; 
[0024] According to an embodiment the listeni rig rriay ' ^ 
fiappenMri time slots whei*e the synchrohisatioh did not 
take placed an equivalent sitiiatiori to the missecf r^og- • 
nitibn 6^ the synchrohisrn word defined "in the DECT 
siarid^fd;* * ' ' " ; 7/*^' 

[0025] ^The request/negotiation wiih the interactive ' 
radio unit of the new bearer will occur in one 'of the-fol--"^ 
lowing* wSys: "' ^-^ -<'v^'^ 

A)}DljRi-EX WpE BiEARERX^ " = ; ' 

[Od2f6] With reference to Fig/ 5 depidirig a pb^isiW'd* ;^ 
scenario of messages fdr the switching from the dupl ex ^ * ^ 
bearer" X into the duplex bearer Y the requiring raciio|^ ' 
unit sends to the interactive radio unit .on the bearer X '^ 
anci in the own transmission half frahe imrnediately fol- - 
lowirtg 'to the listening/choice of the bearer Y, a mes- 
sagi^ re<iiuiring the activation of the bearer Y. The 
int^ractiye radio unit cfonf irms the use of the new bearer 
seridirig on the bearer X. and in the own trahsrnissibn 
half frame irfimediately' following the reception of this ' 
reqUe^ message,' a specific corrfirnnatibn rnessage. ' 
From this point fpnward both iadio unitS^will comnniuni- ' 
catW on bearer Y instead of beai-er ^ to^an' ^ 

alternative soiutidri the cohfirrriatioh message may be 
sent on the new' bearer Y instead of bearer X as speci- 
fiedbefbre.' * i'>^^ ■ 

[0027] ■ If the request is not foHowed by a cbrifirriiatiori? 
the Requiring radio unit may once again transmit' thfe^ ' 
request' of bearer Y on bearer X; if it still does' tidt " 
receive conifirrriation/riespori's^. it will be dpportune to ^ 
scan a new radio bearer (for example a new 'frequericy 
on"tfi6 same time slots; of the bearer X). If bearer X is^^ 
' beibhging to a multifa<Sarer connection, the riegbtiatibn' 
protocol of the hew^bearer Y may take place on another 
t>eai^er' 6f the same connection, which will t^e called 
bearer Z, wheris the connection quality is good! " ■ ^ 



55 ' B) BEARER X OP THE DOUBLE SYMPLEX TYPE ' ; 

[0028] As remembered before,' a dout>le- simple^ 
bearefalwayfe belongs' to a miultit>earer connection corh- 
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prising at least a duplex bearer. Therefore in this case 
the negotiation protocol of the new double simplex 
bearer Y may take place on a duplex bearer, called here 
for convenience bearer Z, of the same connection. Fig. 
6 reports a possible scenario of messages for the 
switching from the double simplex bearer X into the dou- 
ble simplex l>earer Y using the duplex bearer Z where 
bearers X. Y and Z belong to the same multibearer con- 
nection. The example reports the case where the 
request and confirmation messages of the new dout)le 
simplex bearer are transported on a duplex bearer of 
the same connection. 

[0029] In order to further optimise the change times of 
the bearer, the conditions of synchronism loss on bearer 
X may be used by the requiring radio unit to monitor in 
the same time slot new frequencies (i.e. the bearers Y). 
[0030] Turning back to the more general case, when 
the radio unit which wants to operate the bearer change 
has at its disposal two receivers, the listening of a new 
frequency on the current bearer may take place without 
interrupting the communication in progress. This makes 
it possible to substitute the bearer of the seamless type 
or without data loss. 

[0031] In particular, according to the invention, the 
operation of listening to a new frequency on at least one 
of the time slots used in reception, with the purpose to 
identify a second not interfered bearer Y. and to define 
an interruption of the established communication on 
said first interfered bearer X. will be preferentially car- 
ried out by the one of the two transceiving devices in 
that inactive time slot. 

[0032] The remaining operations such as: 

" sending from the requiring radio unit to the inter- 
active radio unit a request message for the activa- 
tion of said second bearer Y; 
" transfer of all other communications between both 
radio units from said first bearer to said second 
bearer Y as soon as the requiring radio unit 
receives a specific confirmation message by the 
interactive radio unit for the use of the second 
bearer Y; 

'* return to the listening step rt said confirmation 
message is not received, are carried out by the 
other transceiver (in that moment occupied in an 
other communication on bearer X) with the conse- 
quent advantage to carry out the transfer of the 
communication from the first bearer X to the secorid 
bearer Y without an interruption of the communica- 
tion, or with seamless modality. 

[0033] The method according to the invention makes 
it possible to obtain the following advarttages: 

" bigger facility in the selection of a new radio 
bearer; 

" smaller waste of the radio resources and there- 
fore minor electromagnetic interference; 



" bigger rapidity^in the substitutipn of a radio bearer 
and therefore reduction of the deterioration time of 
a communication in progress; 

reduction of the collisions and consequent 
5 increase of the capacity of the. system according to 
.the invention. ^- j ,^ . 

[0034] Although the invention has been described with 
particular refere^nceto a preferred embodirnent, it will be 

10 evident to those skilled, in the art,.ttiatthe present inven- 
tion is not limited thereto, but. further .\^riations and 
modifications may be applied without departing from the 
scope thereof. It is thus contemplated that tfie present 
invention encompasses any and all such embodiments 

15, covered by the following ciairns. .. .^ . * 

Clairns ^ ; ? / 

1 . Method for the phange. of a radio bearer in a digital 
PC , telecommunication system comprising a radiomo- 

bile unit (PP) arid a fixed gnit (RFP) in connection 
. with each other on at.least a radio bearer and_ when 

orie of said radia^ (PP or. RFP) detects a bad 
r quality of the connection estat^ished on a f irst radio 
25,^ bearer (X). it starts off a procedure fc)^. the change 

of such first interfered radio bearer (X). 

characterised inlhat said method provides for the. 
. .execution in sequence-of the follg^ ■ : 

3a. y . a) listening of a new.frequency orivat least one 
of the time slots used in.reception. for the pur- 
pose of identifying a second not interfered 
bearer (Y) and of defining an interruption of ithe r 
^ communicatipn established :or) said firstcinter- 
35,. j.^/ feredbearer.(X);^* - V , > : \ 

b) sending from the requiringi radio unit to t^^ 
interactive radio unit a message requiring the 
activation of said second bearer (Y); 
yr ^G) transfer of all other communications between ^ 
40, . both radio units from ^said first bearer tOrsaid 

J , second bearer (Y) as soon as the requiring 
radio unit receives a specific confirmation mes- 
: sage by the [riteractive radio unit for the use of 
- the second bearer (Y); . ^ , 
■^^ i . ; i .d) return to the listening step if said.conf irma- 
. o . tion message is not received. ^ , . ^ 

2. 2,Methoci according to- claim 1. characterised jn ttiat 
, ^i<j ^request, message/ will be- sent on said fjrst 

50;.,. bearer (X). ... T . ,j , 

3. Method according to claim 1. characterised in that 
said request message will be sent on the second 
l>earer (Y). 

55,.. 

4. Method according to claim 1. characterised in that 
said confirmation message will be sent on said first 
t>earer (X). 
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5. Method according to daim 1, characterised in that 
said cohfirmatioh 'message will be sent on said sec- 
ond bearer (Y). 

6. Method according to'the claims from rtb 5. charac- s 
terised in that step b) will be repeated at least one 
time before going over to step d). 

7. Method according to'the previous daints, charac- 
terised in that step b) is preceded by ai-test that isaid ' io 
sea)"nd bearer(Y) 'does not belong to a previously ' 
billed in table of chanhels c^^ to be inter- ' 

-feredi '-"^-^^^^^^^ ' 

8. Method according to claim 7, charatcterised in that is - 
step b) is preceded by a check that other less inter- 
fered channels of said table cannot be activated: 

9. Method according to the previous claims, charac-' 
terised in that, if said first interfered bearer (X) 20 
belongs to a muftibearer connection aind is of the 
double sinplex type; the he^tiatidh protocol of the 

■ hew bearer 'Y (^tep'bj, c)) takeis place on at least 
one of the bearers (2)- of the duplex t)pe ' 6^ the 
'^sarne cdnnedidhr* ■ ^ *^ ^ " '^-^ ^" ^ > ^^ .r . v ^s"" 

1 0. -' Method • according to the" preVioUs claims, charac- 

terised^in'that said activation resquest message will 
be sent on the used bearer (X) and in the own 
- "trahsmissidn hialf frame immediately following to the 30 
listening/choice of the fotifki bearer (Y^ ' 

1 1 lilfethbd according to' the previous^ claims, charac- 
terised irhthat said confirmation message is sent on 
said first bearer (X) and in the own transmission 35 
half frame* immediately following the reception of 
said request messag^^^ , 

1 2. Method according ^to the previous daihfTS. charac- 
terised in that' s&id Ifstehing step occurs in the time 40 
. slots where the syrichronisatiori did not happen. 

1 3; - Method accbrdirig to the previous claims, charac- 
terised in that said radio units (PP. RFP) are pro- 
-vided with a double trahsc'eivihg device and in that 45" 
the listening of a-'new frequency described in the 
above-mentioned step a) is carried out by the inac- 
' Hive dhe'^ih that rix>ment of the said two transceiver ^ 
^ devices, whiie'the remaining steps b), c). d) are car- 
ried out by the other transceiver. - • ^ ' so 
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(54) Method for channel change in digital radiocommunication system 



(57) Method for the change of a radio bearer in a 
digital telecommunication system comprising a radio- 
mobile unit (PP) and a fixed unit (RFP) connected 
between them on at least a bearer in the following, 
labeled with X. When a radio unit (PP or RFP) detects a 
bad connection quality on bearer X between said radio- 
mobile unit (PP) and fixed unit (RFP). the method 
applies with the execution in sequence of the following 
steps: 

a) listening of a new frequency on at least one of 
the time slots used in reception with the purpose to 
identify a second not interfered fc>earer. in the follow- 
ing, labelled with Y; 

b) sending from the requiring radio unit to the inter- 
acting radio unit a message requiring the activation 
of the said second bearer (Y); 

c) transferring of all communications between both 
radio units from the first bearer X to the secorxJ 
bearer Y as soon as the requiring radio unit 
receives a specific confirmation message by the 
interactive radio unit; 

d) return to the listening step if the confirmation 
message is not received. 

The invention has the advantage of enabling the 
handover of a radio t>earer changing only the frequency, 
but mairTtainir>g the same transceiving time slots without 
the need of an additional time slot which, in this way. is 
available for new communications. 
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